STATE OF VERMONT
PUBLIC SERVICE BOARD

Docket No. 6120
Taiff filing of Centra Vermont Public Service )

Corporation requesting a 12.9% rate increase, to )
take effect July 27, 1998 )

Docket No. 6460

In the Matter of Central Vermont Public Service )
Corporation requesting a 7.6% rate increase, to )
take effect December 24, 2000 )

PREHLED SURREBUTTAL TESTIMONY OF
BRUCE EDWARD BIEWALD
ON BEHALF OF THE
VERMONT DEPARTMENT OF PUBLIC SERVICE

Synapse Energy Economics, Inc.
22 Pearl Street, Cambridge, MA 02139

April 20, 2001

Summary: Mr. Biewdd' s testimony responds to the rebuttal testimony of CV PS witnesses
Dechan, Cater, and Amelang on used and useful policy issues, and their gpplication to
CVPS s purchase from Hydro Quebec, including projection of eectricity market prices
and the above market costs of the purchase.



O o0 ~NO UL WNPE

NP RREPRRERRRRR
QOUWo~NOOUITdWNEO

Table of Contents

1. INtrodUCHiON @N0 SUMIMIEIY.......coitiiieiiesieeie sttt saeesbe e e seesbesneesreesaeeneens 1
2. Used and USEfUl POLICY ISSUES.......ccueeiicieeeie ettt 3
3. Economicsof CVPS sPurchase from HQ........coeeiiriiiiic e 13
4. Scheduling Hexibility and the PUrChase..........ooveeceecece e 15
5. Environmenta Impacts Of the PUIChase..........c.oiiiieieceeee e 18
6. Risk Implications of the PUrChase...........ccooeeii i 30
Exhibit DPS-BEB-7 Summary of Syngpse and CVPS Economic Anayses

Exhibit DPS-BEB-8 Generation and Air Emissions from Hydro Quebec's

Thermal Power Plants (1992 to 1999)
Exhibit DPS-BEB-9 Hydro Quebec Installed Capacity Resources

Exhibit DPS-BEB-10 List of Papers on the Subject of Fexibility and Risk




A WN P

62

10

11

12

13

14

15

16

17

18

19

Department of Public Service
Bruce E. Biewald, Witness
Dockets Nos. 6120 and 6460
April 20, 2001

Page 1 of 35

Prefiled Surrebuttal Testimony
of
Bruce Edward Biewdd

1. Introduction and Summary

Q.

A.

Please date your name.

My name is Bruce Edward Biewald.

Did you prepare direct testimony in this case?

Yes. My direct testimony wasfiled on March 9, 2001.

What is the purpose of your surrebuttal testimony?
In this surrebutta testimony | respond to the joint rebutta testimony of CVPS

witnesses Deehan, Cater, and Amelang dated March 30, 2001.

Pease summarize your findings.
Messrs. Deehan, Cater, and Amelang repest rejected policy arguments,
mischaracterize my direct testimony, and make many avariety of mistakesin their

rebutta testimony. Specificdly:

They argue that the Board' s gpplication of “used and useful” in ratemaking
isinappropriate and unfair — but their policy arguments are dmost entirdy

onesthat the Board has considered and appropriately rejected in a series of
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dockets dedling with these issues.

They argue that my market price forecast should be adjusted upward by 7
percent to account for scheduling flexibility — but they do not understand
that my forecast aready accounts fully for the contract’ s scheduling

flexibility.

They argue that alarge credit for environmenta benefits should be ascribed
to contract — but they ook too narrowly at the range of impacts and

misapply ar emission vaues from a Massachusetts docket.

They argue that alarge credit for risk reduction benefits should be ascribed
to the contract — but their andyssis limited to a flawved examination of price
voldtility that ignores the tremendous risks of the contract associated with its

large Sze, with the fixed payments, and with the lack of flexibility.

What do you conclude and recommend?

| conclude that the projections in my direct testimony of market prices and
above market costs of the purchase are areasonable basis for ratemaking in this case,
and that the Board can disalow recovery of aportion of the HQ purchase costs

because they are not used and useful. Other Department witnesses present the
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Department’ s position on what specificaly the Board should do in this case.

2. Used and Useful Policy | ssues

Q.

In rebuttal testimony, CV PS witnesses Deehan, Cater, and Amelang put forward
severa arguments againgt the application of “used and useful” policy inthiscase. Are
these new?

No. Deehan, Cater, and Amelang argue that used and useful policy should not
be applied in this case because: (1) only the “used” portion of the policy should be
aoplied; (2) it provides improper incentivesto utilities; (3) it isunfair relative to GMP,
(4) itisunfar because it isnot symmetricd; and (5) it isunfair becauseit is based upon
speculative forecasts. None of these arguments are reasonable, and none, except for
the comparison to GMP, are new. The Board has considered and rejected each of

these in prior cases.

Please explain CVPS s notion that “used” is the appropriate standard for recovery of
cosisin rates.

On page 8, in footnote 8, Deehan, Cater and Amelang State that “ by
disdlowing a utility’ s costs that arise in connection with resources that are actualy
‘used’ to provide service to customers, the Board would exercise its jurisdiction to
supplant reasonable and judtified utility rates with rate that are by definition

‘insufficient.””  In effect, the Company position is that there should be no economic or
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market standard for recovery of costsin regulated rates, and that if aresource was
prudently acquired and is“used” in providing service that it should be placed fully in
rates, regardiess of how abysmd it iseconomically. This pogtion would have
customers bear the full burden of economic losses, even for resources that lose

hundreds of millions of ddllars.

What isyour view of thisissue?

| believe that “used and useful” as applied by the Board in Vermont is the
appropriate way to treat the costs associated with uneconomic resources. The losses
should be shared between customers and shareholders. The Board has considered this
inalong series of cases, and has rgected CVPS s limited concept of used and useful.

In its 1998 Order in Docket No. 5983, for example, the Board Stated very plainly that:

Both parts of the sandard must be satisfied in order for the
overdl principle to be met. In this case, the evidence shows
that the contract isused. It isbeing dispatiched to meet demand
for service. Itisnot, however, useful. Indeed, over its entire
remaining life under awide range of possible scenarios, the
Contract is nor+economic. The demand that the contract
serves could be more cost-€effectively met by other resources
currently available in the market. Therefore, the contract is not
used and useful. (at 246)

The Board' s statements about the contract apply equally well in the present
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Please explain CVPS s point that the gpplication of used and useful will create improper
incentives.

Deehan, Cater, and Amelang state that the result of used and useful ratemaking
isthat “utilities would be structuraly discouraged from making investments that could

potentidly fall amulti-year market test in hindsight.” (at 12)

What is your view of thisissue of incentives?

It is difficult to desgn a system of regulation that provides a perfect set of
incentives for utility system planning and operation. Still, the Board' s policy of sharing
the costs of uneconomic resources between customers and shareholders is a reasonable
one. If itis gpplied thoughtfully over time then there is no reason to think thet the
incentives created are especidly problematic. In any framework the regulated utility
must bear some respongbility for procuring a reasonable mix of resources over time.  If
CVPS simplication is that given the Board' s ratemaking policy that the Company will
exclusvey condder only short-term resources, then it should be warned that such an

approach could be consdered imprudent.

Please explain CVPS s point that gpplication of used and useful in this case would be
unfar.
The rebuttal testimony of Deehan, Cater, and Amelang, raises severd

arguments about fairness. Firdt, they beieve that it would be unfair for the Board to
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treet risk and environmenta impacts as recommended in my direct tesimony. | will
respond to those points about risk and the environment separately, in later sections of

this tesimony.

In addition, Deehan, Cater, and Ameang rase the issue of fairness rdative to
GMP. They observe that “Ultimately, in the Board' s order in Docket No. 5983, the
Green Mountain rate case, no disalowance was imposed on Green Mountain with
respect to Used and Usefulness’ (at 89) and that “as a matter of fundamenta equity
Centrd VVermont should receive no worse treatment because equitable administration of

public policy requires these parties be treated the same.” (at 89 and 90).

Do you agree with CVPS on this point?

No. | beievetha condastent principles should guide the Board inits decisonsin
various cases that come beforeit. And those principles should be gpplied in consistent
ways. That does not mean that the procedures or the result will be identica in any two
cases. And it certainly does not mean that CVPS * should receive no worse treatment.”

It isaso worth noting that in the GMP case the Board was presented with a settlement,
and that the settlement was a package with many dements. Application of consstent
ratemaking principles, including the Board' s used and useful policy, could very

reasonably produce a different result in this CVPS rate case.
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Please explan CVPS s argument that used and useful is unfair becauseit is not
symmetricd.

Dechan, Cater, and Amdang argue that used and useful is unfair to investors
because “it would impose speculative, estimated market-vaue losses without at least
the offsetting progpect of alowing Central Vermont to collect estimated, (equally)

gpeculative market-value excess profits.” (at 77)

Do you agree with this point?

No. | believethat the Board' s gpplication of used and useful isfar. Regulated
utilities are generdly alowed areturn on invesment that is greeter than risk free returns.
This“risk premium” compensates investors for occasond circumstances in which
investmentsfail economicaly. Thereisno need to provide some additiona up side for

investors.

The Board has previoudy condgdered and ruled on thisissue in severa cases.

In its Order in Docket No. 5983, for example, the Board found that:

The return on equity that investors demand reflects the business
and market risks that the Company faces — among them, the
possibility that its contracts for services (for instance, labor,
billing and collection, and purchased power) may impose costs
upon it that may not be fully recoverable in the market price of
the goodsit sels. Thisistrue of any competitive business, and
it isthis pressure upon firms that improves economic efficiency.
Thereisno compelling reason that utilities should be free of that
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discipline. (at 247)

The Board' s language addresses the gpplication of used and useful to a
purchased power contract, and the reason that there is no need for a“symmetrica”
reward for a utility when its decisons result in costs below market prices. To provide
for this upside recovery of “market vaue excess profits,” would grant an undeserved

windfal for utility investors.

Please explain CVPS s point that it is unfair to take a used and useful gpproachin
ratemaking because it is speculative.

In rebutta testimony, Deehan, Cater and Amelang state repeatedly that the
gpplication of used and useful is based upon market price forecasts, and that these
forecasts are too uncertain and speculative to provide a sound basis for ratemaking.
They state that “Y ear after year forecasts of the evolving wholesade market tend to
fluctuate sgnificantly as redity proveslast year’ slong-term forecast irrdlevant.” (pfrt. at

9,lines5t0 7)

Do you agree with CVPS's argument regarding uncertainty and forecasts?

No, | do not agree, for severa reasons. First, while forecasts do change over
time, and are subject to uncertainty, they are not wild speculation. The tools for
forecasting dectricity prices are reasonably sophigticated and widely used.  Utility

companiesin Vermont and esewhere routinely prepare market price forecaststo ad in
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decison-making. Consultants, including LaCapra Associates who prepared analyses
for CVPS, apply modd s to forecast dectricity prices, on behalf of utilities and others.
Utilities, government agencies, and consultants produce hundreds of dectricity market
price forecasts every year, for purposes including ratemaking, stranded cost estimation,

taxation, asset transactions, planning, and policy development.

CVPS has asserted that “Unlike the way that a sde of an asset at least
establishes an objective measure of fair market value that can be directly compared to
its codts, this forecasting approach is just guesswork with the gppearance of rigor.”
(Dechan, Cater, and Amedang, a 9 and 10) While an asset sdeis oneway to establish

amarket vaue for the asst, there are other legitimate ways to value assets.

Infact, in asset sales, it istypical for buyers to base their offers upon exactly the
sort of market price forecasts that CVPS is so dissatisfied with. It is not a coincidence
that asset sales occur at prices resembling the discounted net revenue stream from their

operation, where those revenues are based upon standard market price forecasts.

While CVPS expresses reluctance in this case, for ratesto be based upon
uncertain projections of market prices, CVPS has been willing to have stranded cost
recovery or exit feesimposed based upon projected market prices. In testimony in

New Hampshire Public Utility Commission Docket DR 97-241 witnesses Deehan and
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Cater proposed ratemaking based upon aforecast of near-term market prices, that they
acknowledged was subject to uncertainty. (Cater direct testimony in DR 97-241 at 6

and 7).

It must dso be pointed out that CVPS s characterization of forecasts as
“fluctuating sgnificantly” each year making last year’ sforecast “irrdlevant” isan
overstatement of the changesin forecasts over time. It is more accurate to say that
there are some fluctuations in near term prices, but that long-run forecasts tend to
change gradudly over time. For example, my direct testimony in October 17, 1997 in
Docket No. 5983 included caculations of the losses associated with GMP' s purchase
from HQ, based upon several forecasts that had been prepared in 1996. | deemed
those forecasts to be appropriate for use in October 1997, and the Board agreed,
basing its decison in that case upon those forecasts of market prices. The mid-range
forecast from that case has fared reasonably well over the last few years. My latest
forecast of market pricesin direct testimony in this case is somewhat higher in the short
run, and lower in the long run, and on the whole would produce asmilar estimate of

cumulative present vaue losses for CVPS s purchase from HQ.

Another reason that the Board should be comfortable relying upon forecastsis
that the methodol ogies and assumptions are subject to chalenge in contested cases like

thisone. Unreasonable methodol ogies and assumptions can be exposed as such, and
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then corrected.

Hndly, on thisissue of ratemaking and forecast uncertainty, it should be pointed
out that the Board has known about uncertainty in forecasts for years, and has
nonetheless deemed it appropriate to base ratemaking decisions upon those forecasts
despite the uncertainty.  Indeed, in its gpplication of used and useful in Docket No.
5983, the Board sdlected two very different forecasts, one high and one low, and based
its ratemaking upon the midpoint between the two. (Order in 5983 a 254) The Board
understood and considered the uncertainty in forecasts, and reached a reasonable

ratemaking decison in the face of that uncertainty.

In conclusion, | believe that dectricity price forecasts are subject to uncertainty,
but that even 0, it isfair and gppropriate to base ratemaking decisions upon those

forecasts.

CVPS witnesses Deehan, Cater, and Amelang and criticize the portion of your direct

testimony on changesin the dectric industry. What isyour view of their argument?
Deehan, Cater, and Amelang devote severd pages of rebuttd testimony to their

argument that my direct testimony on used and useful in the context of changesin the

electric industry istautologica and irrdlevant (at 80, line 16 to 85, line 5).
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| believe that when Deehan, Cater, and Amelang sate that my andyssis
nothing more than a“tautology” (at 81, lines 18 and 19) they use the term to mean
redundant rather than logicdly dl inclusve. My view on “used and ussful” has been
congstent over many years, and | have presented it congstently in a series of regulatory

proceedings. | see no problem in that.

| believe that CVPS s position that the changesin the industry have nothing to
do with the appropriate rate trestment for uneconomic resources (at 84 line 23 to 85,
line 5) fallsto appreciate the degree of change in dectricity markets, and its connection
to used and useful. While Vermont’ s retail electricity prices remain regulated, the
wholesde markets and neighboring retail markets have undergone unprecedented
change. At the same time, technological developments making generation practicd at
andler scae has intensified competition at the end-use. Performance-based
approaches to regulation have been devel oped and have increasingly been applied to
electric utilities. Used and useful ratemaking is a natural aspect of regulation in this
increas ng market- oriented environment. It would be blatantly incongstent with market
principles and market redities to Smply pass through dl prudently incurred costs to

eectricity consumers, regardless of how uneconomic the resource turns out to be.

Dechan, Cater, and Amelang see no distinction between nuclear plant

retirements in the region and the development of competitive markets, with respect to
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the implications for used and useful ratemaking. (pfrt. a 85.) To methe differenceis
obvious. The retirement of anuclear power plant in the region has only an indirect
influence through the impact on market prices and thus on the value of remaining
resources. The development of competitive markets relates directly to used and useful
in severd ways. Firgt, with active competitive markets, the market values of resources
may be observed and projected with increased confidence. Second, with deregulation,
some utilities have found new and expanded business opportunities. Third, akey driver
of the introduction of competition in dectricity is the intention to impose market

discipline upon uneconomic resource decisons.

All of this supports my conclusion that there have been changes in dectricity
markets, as were anticipated by the Board in its Order in Docket Nos. 5701/5724
when it gtated that “ As utility markets become more open and competitive, it may
become increasingly possible and, in many cases, desirable to employ market-based

tests to govern the utility’ stota return.” (at 127)

3. Economicsof CVPS s Purchasefrom HO

Y ou have discussed the issue of uncertainty in forecasts above, could you now
comment on the magnitude of the projected economic losses?
Yes. Inmy direct tesimony | projected the economic losses of CVPS sHQ

purchase to be $98 million in present vaue dollars over the period from 2001 to the end
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of the contract (Biewad pft. & 4, line 6, and Exhibit DPS-BEB-4).

Beyond the generd complaints about forecasts being subject to uncertainty,
CVPS srebuttd testimony raises only three criticiams of my analysis. Witnesses
Deehan, Cater, and Amelang believe that the basic economic andyss should be
adjusted to account for (1) scheduling flexibility, (2) risk benefits, and (3) environmenta
benefits. | disagree with CVPS on dl three points. Before addressing each, however, it
should be noted that CV PS does not disagree with my fundamental conclusion that on a
direct cost bass, without adjusting for risk and environmenta impacts, the purchase
from HQ is expected to be uneconomic through the end of the contract. In fact,
CVPS s projection of the direct economic losses (prior to their spuriousrisk and
environmentd adjustments) puts the figure well above mine. Their projection isfor
above market direct costs of $153 million in present value dollars cumulative over the
period from 2001 to the end of the contract (Deehan, Cater, and Amelang pfrt. at 106,

line 3, and CVPS Exhibit Decha/Cater/Amedang- 13).

In Exhibit DPS-BEB-7, | summarize my projection of the long run above
market costs of the purchase adong side of CVPS stwo cases. From thistable, itis
quite clear that the perspective of Deehan, Cater, and Amelang that the contract is
reasonable depends gresatly on the claimed credits for risk reduction and environmenta

benefits.
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The figures listed in the Table for “above market direct costs’ aready account
for “scheduling flexibility” in the market price forecasts. Thisistrue for both CVPS and
Synapse forecadts, S0 there is no need to bresk out the dollar impact in the table. Nor
isthere aneed to “adjust” the Synapse forecast for scheduling flexibility, snce this
double count the effect, as| explain below. In the following sections of thistestimony |

will discuss the adjusments for flexibility, environment, and risk.

4. Scheduling Flexibility and the Purchase

Q.

Dechan, Cater, and Amdang argue that you erred by ignoring the scheduling flexibility
that CVPS has with the purchase from HQ. Please summarize ther point.

Dechan, Cater, and Amelang argue that in comparing the HQ contract to
market pricesit is gppropriate to make an adjustment increasing market prices by 7
percent to account for the HQ contract’ s “ scheduling flexibility.” (at 100, line 11; and
103 line 12). They make this adjustment because they believe that “When Mr. Biewad
compares the HQ costs to market purchases, he does the comparison using average
annud prices that do not reflect the scheduling of HQ ddliveriesinto relaively high
market prices hours.” (at 100, lines4to 6) They derive the 7 percent adjustment in
Exhibit Dechan/Cater/Ameang- 12, where they compare the weighted average price for
on-peak and off-peak deliveries under the contract ($44.77/MWh) to the smple
average pricein al hours ($41.86/MWh). In effect, the finding is that because 62

percent of the HQ energy deliveries are during onpeak periods, the energy isworth 7
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percent more than it would be if it were ddlivered at ade-rated capacity equaly indl

hours of the year.

Is this adjustment to market prices for scheduling flexibility gppropriate?

No. | understand that the energy deliveries under the contract can be scheduled
and thus have vaue greater than a smple average “dl-hours’ market clearing price.
My projection of market pricesin this case aready recognizesthis, and so no further
adjustment is necessary. Indeed, the adjustment that CVPS makes to my projection
ingppropriately double counts this effect.

In my cdculation of market prices for energy in 1999 and 2000, | relied upon
| SO-NE hourly energy market clearing prices, selecting the highest priced hoursin each
month cons stent with the purchase’ s 70 percent capacity factor during that period. In
my application of NatSource futures market prices to the contract, for the years 2001,
2002, and 2003, | first assumed that the contract deliveries, now at a 75 percent
capacity factor, would be made as much as possible during on-pesak periods, with only
the resdud energy dlocated to lower-priced off-peak periods. For the longer-term, in
which my market price forecast is based upon a combined-cycle plant as the market
entrant, | believe that a 75 percent capacity factor is areasonable projected capacity
factor for such a plant, and so no adjustment to reflect additional scheduling flexibility
for the Hydro Quebec contract would be appropriate.

Isyour trestment of the contract ddliveriesin on-peak and off-peak periods consstent
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with what was proposed by GMP and recently adopted by the Board in Docket No.
6107?

Y es, but the specific caculation works out alittle differently. In GMP s recent
rate case, Docket No. 6107, GMP witness Dutton applied NatSource futures prices to
caculate the market value for GMP s purchase from Hydro Quebec in the years 2001
and 2002. Mr. Dutton’s gpproach was to calculate a weighted average assuming that
2/3 of the ddliveries are on-peak, and that 1/3 of the ddliveries are off-peak. (Tr.
12/1/00 at 198-200) The Board found that for the long-term (2003 to 2015), the
Department’ s market price forecast was reasonable, but for the years, 2001 and 2002,
the Board concluded that Mr. Dutton’s calculation for GMP based upon futures market
prices “appears to be a more accurate estimate” (Order in 6107, a 52). | agree with
GMP and the Board that futures market prices provide areasonable basis for a near
term eectricity price forecast, and | agreethat it is reasonable to apply those pricesto
the HQ contract deliveriesin away that recognizes that most of the deliveries are during
the on-pesk period. In my anadyssin thiscase, | did the market vaue cdculaion usng
futures prices and recognizing that the contract deliveries can be scheduled to the

maximum extent possible into on-peak periods.

Did you use the same 2/3 assumption that GMP proposed in Docket No. 6107 for
dlocating the ddiveries into on-peak periods?

No. | caculated that at most 63.5 percent of the deliveries could be during on
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peek periods. Thisisdightly lower than the 66.7 percent figure from Docket No.

6107.

| calculate the 63.5 percent maximum asfollows. For atypical week with 168
hours, 80 of those hours are on-peak (16 hours for each of 5 week-days) and 88 of
those hours are off-peak. With the purchase from Hydro Quebec at 75 percent
capacity factor, that would represent 126 hours at full capacity (168 times 0.75 = 126).

Putting the maximum 80 of the 126 hoursinto the on-peak period, leaves 46 hours of
deliveriesthat could not possibly occur during the on-peak period. So, by this
caculation, an appropriate ratio of on-peak to off-peak pricesis 80 hoursto 46 hours —

or 63.5 percent on-peak and 36.5 percent off-peak.

How does your 63.5 percent figure compare with CVPS's numbers for actua contract
ddiveriesin on-peak time periods?

CVPS sdatafor July 2001 to June 2002 (in Exhibit Deehar/Cater/Ameang-
12) shows Hydro Quebec contract ddliveriesto CVPS at 61.64 percent on-peak and

38.36 percent off-peak.

5. Environmental | mpacts of the Purchase

CV PS witness Deehan, Cater, and Amelang express displeasure with your analys's of

environmental impacts of the purchase from Hydro Quebec. What isit that they
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disagree with?

Their generd complaint with my direct testimony on the environmenta impacts
of the purchase is that they believe my testimony is based upon * contemplation” and
“gpeculation” and “admost no facts.” (Deehan, Cater, Amelang pfrt. at 21, line 16 to 22

line 18)

Isthat afair assessment of your direct testimony on this subject?

Of course not. Any “impact” must be assessed relative to a counterfactual
reference. That is, the question of the size and type of an environmentd impact for a
resource must be premised on an explicit or implicit answer to the question “Wheat isthe
dternative scenario againgt which impeacts are to be identified and estimated?” My
direct testimony outlines the five possibilities thet | believe deserve consderation in
examining the impacts of Vermont’s purchase from Hydro Quebec. (Biewad pft. at
17) Thefive cases pretty much exhaust the universe of possibilities — so by presenting
and discussing each of them, | believe that my testimony is quite logica and gppropriate,
and helpful in undergtanding theissuein thiscase. Along theway, | present “facts’
including the type of impacts from large hydro (at 17, lines 10 to 16); the types of
generation that would be backed down in Ontario and New England (at 17, line 17 to
18 line 6); the position of GMP s witness on this matter (at 18, lines 10 to 13); dataon
the emissions rates and generation for Quebec’ s Tracy ail-fired generating Station (at

19, lines 1 to 19); and the resource mix and economics of digpatch in Quebec (at 20,
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lines1t09).

Dechan, Cater, and Ameang point out in their rebuttal testimony that you do not
provide sufficient information to convince them that Tracy isamargind generator on the
Quebec system. Please comment on this point.

In my direct testimony | provided information about the Sze, emissions, and
generation from Hydro Quebec’s Tracy plant. Messrs. Deehan, Cater, and Amelang
find that thisisinsufficient to conclude that Tracy is the margina source of generation on
the Hydro Quebec system. They say in rebutta testimony that | present “absolutely no
information from HQ to confirm his[my] speculation.” (pfrt. a 22, line 11). In
response to the Department of Public Service Data Request Number 24 in Set 18,
Dechan, Cater, and Amelang sate that they “do not have information from Hydro
Quebec or from anyone e se that either confirms or refutes what Mr. Biewad described
asacontemplaion.” They go on to sate that “ At a minimum, information which
matched output of the Tracy unit with hourly deliveries under the contract would be a
beginning point to understand whether or not the operations of the Tracy plant could
have anything to do with ddiveriesto Vermont under the contract.” They sum up their
view of the Stuation saying that “ The witnesses have no such information [on scheduling
Tracy vs. the VJO purchase], much the same as Mr. Biewad has no information. We

aredl just whigling in the dark on the Tracy unit.”
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Mess's. Deehan, Cater, and Ameang take an unduly pessmistic view of what
can reasonably be concluded from limited data. We know that Tracy has been running
in recent years, and we know that the amounts of generation are comparable to Hydro
Quebec' s energy sdesto Vermont. We know that Hydro Quebec reports fossil fueled
generation on its system increasing from under 300 GWh per year in 1995 to 1997, to
1,775 GWh in 1998, and 1,246 GWh in 1999 (See Exhibit DPS-BEB-8). We know
that Hydro Quebec’'s system carbon dioxide emissons have increased, from under 200
thousand tonnes per year in 1995 to 1997, to 1,447 thousand tonnesin 1998, and 968
tonnesin 1999 (see Exhibit DPS-BEB-8). We know that Hydro Quebec’s NO, and
SO, emissons show smilar trends (see Exhibit DPS-BEB-8). We know that the
Hydro Quebec system capacity mix is 93 percent hydro, and the remainder is nuclear,
oil, gasturbine, and diesd asindicated in Exhibit DPS-BEB-9. We know that an older
foss| fueed generators have a higher operating cost than existing hydro facilities. We
know that Hydro Quebec’ s system has considerable storage capability, not just daily or
weekly, but sufficient to carry substantid amounts of potentid generation from one year
to the next. We know that the Tracy plant islocated in the southern portion of the

Quebec system, close to loads and close to Vermont.

From these facts, | am quite confident concluding thet if the energy ddiveriesto
Vermont or some Smilar buyer in the US or Canada did not occur, that the operation of

the Tracy plant would be decreased.
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Would amatching of hourly generation from Tracy to hourly deliveries under the
contract be interesing?

Such data might be interesting in some abstract sense. 1t would be irrdlevant,
however, to the question of whether isthe margind source of generation on the Hydro
Quebec system since thereis so much storage.  On a system such as Quebec’s, if the
oil generating gation is operating a substantid amount of the time, then it can reasonably
be deemed that on an operationa basisit isamargina source of production supporting
incrementd exports. The matching of the precise timing of thet oil generation to the
timing of the exports is not important, because the system has sufficient storage

cagpahiility to eadly shift energy from one hour to another.

Do the emissons from the Tracy plant blow into Vermont?

It is reasonable to believe that they do. Tracy islocated in the town of Tracy in
Quebec, approximately 40 miles northeast of Montreal. SO, and NO, emissonsfrom
power plants frequently travel hundreds of miles. While the prevalling windsin the area
are from the west, they occasondly blow to the southeedt, and it islikely that some
portion of the SO, and NO, emissons from Tracy directly affect ar qudity and
ecosystemsin northeastern Vermont. The CO, emissions, of course, have a globa

impact, regardless of the location of the source.

Similarly, some portion of the air emissons from power plantsin Ontario, New
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Y ork, and other New England states can be expected to have an impact upon
Vermont. With prevailing winds from the west, however, emissons from power plants
in the eastern portion of New England (e.g., Maine, Eastern Massachusetts, and Rhode

Idand) will tend to have a smdler direct impact upon Vermont.

What is CVPS s position on the environmenta impacts of the purchase from Hydro
Quebec?

CVPS s quartitative andys's includes enormous benefits for the purchase, but
the underlying “logic” isnot dear. Deehan, Cater, and Amédang include only ar
emissonsin ther andyss, and for the HQ purchase they include only CO2 emissons, a
arate of 0.21 Ibs. per kWh, representing the emissons from flooding for new damsin
the James Bay region. For the dternative to the purchase CVPS assumes projected
New England system average air emission rates through 2005, and then switches to gas
combined cycle emission rates thereafter. (pfrt. at 29, to 31; and CVPS Exhibit
Dechan/Cater/Amdang-13) They apparently believe that the gppropriate comparison
is between the environmenta impacts of large hydro in Quebec rdative to foss
generation in New England. Within this framework, by including only the CO,
emissions associated with hydro generation, CVPS ignores a host of impacts that are
essntid to indude in an economic evauation of the environmenta impacts of large
hydro. Theseinclude the flooding of land, the ecologica impacts of flow modifications,

and culturd impacts.
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CVPS relies upon the “Mass Adders’ from Massachusetts Department of Public
Utilities Dockets 89-239 and 91-131. Did the testimony in the Massachusetts dockets
or the Ordersin those dockets saying anything about the environmenta impacts of
hydro generation?

Yes. | wasawitness on behdf of the Massachusetts Divison of Energy
Resourcesin both of those dockets. In fact, the set of valuesfor ar emisson that the
M assachusetts regulators adopted, and that CVPS usesin this case, were based upon
my testimony in those Massachusetts dockets. 1n Docket No. 89-239 my comments

(prepared with Rachel Shimshak, Harvey Salgo, and Dondd Marron) stated that

Environmenta scoring systems should be structured, to the
extent possible, so as to not have hidden biases for or againgt
specific resources, policy preferences among resources ought to
be explicitly reflected in the scoring system itsdf. Emphasison
fossl-plant emissions, for example, may cause aranking system
to favor non-fossl sysems— not only demand-side
management, but aso hydro power and nuclear power, among
others. The latter have sgnificant environmenta impacts that
are not primarily fossl reated. If ascoring system ignores the
primary impacts of a pecific resource, that resource will be
favored at the expense of other resources. (page 25,
“Comments of the Divison of Energy Resources,” February
23, 1990)

Inits order in that case, the DPU adopted the proposed monetary vauesfor air

emissions, but recognized the problems with an incompl ete gpproach:

All externdity evauations submitted to the Department in
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D.P.U. 89-239 omit environmentd externdities associated with
nuclear and renewable (most notably large hydro and waste-to-
energy projects) energy production, and with load management
programs. The Department directs each electric company to
propose environmental externdity vaues associated with
nuclear and renewable energy production, and load-
managemernt projects, and to include such vauesin itsfirg
Phase | filing pursuant to the attached regulations. (page 59,
D.P.U. 89-239, August 31, 1990)

The Massachusetts regul ators who adopted the dollar values for air emissions
were faced with resource options that included proposed fossil fueled generation and
demand-side management, and this influenced their priorities. They were not faced with
ahydro option. Surely this influenced their decision to defer consderation of nor-air
externdities. By applying the valuesfor air emissons from the Massachusetts regulatory

decison CVPS has produced a biased and mideading anayss.

Wha if CVPSisbasing itsandysis of environmenta impacts not on cause and effect,
but on the basis that because the money is paid to Hydro Quebec then it is appropriate
to use hydro plant externdities?

If thisis the basisfor CVPS s position, then it is problematic. Deehan, Cater,

and Ameang Sate that:

With regard to environmenta benefits, Mr. Biewad basicaly
argues that we should ignore the environmentd benefits
attendant with the HQ contract because if the VJO didn’t buy
the power from HQ, someone else would. The Board should
not alow itself to become engaged in an endless process of
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speculation and conjecture regarding dl the possible moves and
counter moves of other market participants every time a
Vermont utility seeks recovery of the cost of purchased power
or makes aresource acquisition. The best the Company can do
isto, in part, choose resource based upon their environmenta
characterigtics. If we want a clean resource mix, we should buy
clean resources, then those incentives must be redized in the
rate making process. Mr. Biewad' s recommendation may be
an effective way to damage the Company, but it is not agood
way to steer planners toward environmentaly benign
resources.” (pfrt. at 99)

From thisit does gppear that CV PS takes the fataitic position that in procuring
resources one cannot hope to understand the actual impacts of one's choice, and so
must just look a where the money goes and fed satisfied if it goes to a Company which
owns arenewable or environmentaly benign resource. Thisis entirely inadequate. |
hope that it is not “the best the Company can do.” It is an gpproach to resource
procurement thet is likely to result in paying excessve prices for resources with no regl

environmentd benefit.

Nonethdless, thisidea of buying satisfaction rather than results has some
currency with the emerging green power markets, private certification efforts, and
renewable portfolio standards. Even so, placing the HQ purchase into a framework
where “alocation” matters rather than results does not work, for the smple reason that
large Hydro generation is not considered environmentally benign by consumers or by

their representatives.
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What do consumers and their representatives indicate with regard to the environmenta
dedirability of large hydro projects?

Consumers and their representatives generdly seem to believe that large hydro
as an electricity source is not environmentaly desirable. Based upon activity in New
England on green power certification and related regulatory effortsit is reasonable to
conclude that it will not be possible to effectively market Hydro Quebec power in this
region as an “environmentally benign resource’ (the phrase is from pfrt. of Deehan,

Cater, and Amelang, at 99).

The leading effort in certification of such productsin New England isthe
“Greent€’ program, administered by the Center for Resource Solutions. Large scae
hydropower does not qualify for certification. CRS's September 22, 1999,
“Accrediation of Green Pricing Programs Find Criteria’ identifies athreshold of 30

MW, above which hydrodlectric projects would not be digible.

In the future, CRS may dlow some hydro generation larger than 30 MW to
quaify for Green-e certification, but in order to qualify for certification the facilities will
likely have to meet the “Low Impact Hydro Guiddines.” These guiddines, produced
by the Low Impact Hydropower Ingtitute drawing upon input from abroad group of
organizations, establish “certification criteriathat hydropower facilities must meet in the

following eight areas: (1) river flows, (2) water qudlity, (3) fish passage and protection,
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(4) watershed protection, (5) threatened and endangered species protection, (6) cultural
resource protection, (7) recreation, and (8) facilities recommended for removal.” (Low
Impact Hydropower Certification Program, Part V1, Certification Criterig, Draft — July

23, 1999, page 1).

How is hydro generation treated in state renewable portfolio standards in New
England?

Four New England states have adopted Renewabl e Portfolio Standards,
requiring that retail suppliers provide a specified fraction of their ectricity from
renewable generation. For these programs, Quebec's large hydro typicaly would not
qudify. The four New England states with renewable portfolio standards are
Connecticut, Massachusetts, Maine, and Rhode Idand. In Connecticut, the RPS has
two classes of renewables. Hydro generation is excluded from class|. Connecticut’s
Classll renewables, may include hydro facilities, provided that they have an

appropriate FERC license.

In Massachusetts s RPS, hydro generation may be included, but the language
used is“naturdly flowing” hydroeectric. There has been consderable controversy in
the group attempting to implement the Massachusetts RPS, about severd issues
including this one, and a present the plan isto provide for only new renewable

generation in the RPS. This gpproach avoids the issue of deciding what hydro is
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“naturdly flowing.” In my view it would be a tremendous stretch of the term to interpret

it to include large hydro projects in Quebec.

In Maine s RPS renewable resources can include hydro, but thereisagenerd

gzelimit of 100 MW. Generdting facilities larger than 1700 MW would not qudlify.

In Rhode Idand’ s RPS there is no generd size cut off, but there is athreshold of

80 MW gpecificaly for hydro generation.

What do you conclude with respect to the purchase from Hydro Quebec in the context
of these green dectricity product markets and renewable portfolio standards?

| conclude that there is awidespread view, if not a consensus, that even though
generaion from large hydropower projects may be “renewable,” that it is not
environmentaly benign, or even environmentdly preferable to system power. It isnot

reasonable to ascribe environmenta benefits to the purchase from Hydro Quebec.

The Board's previous orders (including its decison in Docket No. 6107) have
found that some adjustment for environmenta benefits favorable to the purchase is
gppropriate. | do not agree with this. 1 recommend that the Board find that no
adjusment for environmenta benefits be made in computing the economic losses for the

purchase, and in applying used and useful ratemaking. If the Board does decide to
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make an adjustment, then it certainly should not make the erroneous adjustment that

CVPS switnesses recommend in this case.

6. Risk Implications of the Purchase

Q.

Witnesses Deehan, Cater, and Amelang argue in rebuttal testimony that there are
substantial risk related benefits of the purchase from Hydro Quebec. Do they address
your direct testimony in that rebuttal?

No. Deehan, Cater, and Amelang do not address my direct testimony in a
substantive way. They State that Biewad “ makes sketchy reference to, but provides
little substantive explanation of , the implications of some ‘option value' sudies’ and
decide that “[i]t is difficult to respond to Mr. Biewad's second point because he
provides little explanation and no analyss’ so they move on to address a different point

and to present their own risk andysis (at 27).

Isit likely that Deehan, Cater, and Ameang could not understand your direct testimony

with respect to option value?

| supposethat it ispossble, but it isnot likely. In direct testimony | explained
what | meant by option vaue (at 20, line 11 to 21, line 16). | provided more than a
page discussing “option vaue’ but redly it is a straightforward concept that can be

summarized in asmple satement: Actions that diminish flexibility can have an economic
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Cost.

| would expect that individuds with years of experience planning eectric power
sysems who are cgpable of preparing an andysis of “counter-cydicd price gability”
using the * Black- Scholes option pricing modd” and the “capitd asset pricing modd”
(at 39, line 4, and CVPS Exhibit Deehan, Cater, and Ameang-7) would be able to

figure out what “option vaue’ means, and to incorporate it into planning decisions.

In the Docket No. 6018, a CVPSrate casein 1998, | provided eleven papers
on option vauein response to Question 11 of CVPS s Tenth Set of Information
Requests. | have listed those papersin Exhibit DPS-BEB-10. | would be happy to

provide additional copies.

Aretechniques for andyss of “option vaue’ widdy taught in courses on planning?

Yes. My understanding isthat “option” andyssiswidey understood by
planners and decison markets, at least at a conceptud leve. Itisroutingy taught in
basic courses on policy andysis. For example, Stokey and Zeckhauser’ s book “A
Primer for Policy Andyss’ hasafull chapter on “decison andyss’ which explains how

to recognize option vaue in decison making.

Have utilities gpplied these “ option value’ techniques to resource planning?




10

11
12
13
14
15
16
17
18
19

20

21

22

23

Department of Public Service
Bruce E. Biewald, Witness
Dockets Nos. 6120 and 6460
April 20, 2001

Page 32 of 35

Yes. Mass Electric Company has gpplied option vaue techniquesin its
planning andyses. For example, inits“PLAN 94" Mass Electric dated that “The
Company has adopted option theory as a primary tool with which to addressthe
uncertainties facing the eectric utility industry.” (at 1) The mativation was, & least in
part, to “optimize today’ s decisons in light of the uncertainties about tomorrow by
quantifying the value of risk-management tactics such as shorter project leadtimes,
flexibility in contractud commitments, and waiting for future informetion such as evolving

environmentd regulations”

Inisinteresting thet in its description of “Option Theory” Mass Electric

observed that

Changesin the utility environment such as evolving competition
and incentive- based rate making suggest that risks will be
increesngly transferred to the utility shareholder. Heightened
competitivenessin the wholesale power market, theincreasein
customer cogeneration, and the possibility of retall wheding are
indicators of afuture in which the vaue of an invesment
opportunity will depend less on how that invesment is
perceived by the regulators and more on how it is perceived by
the market.

Mass Electric goes on to apply the technique in severa case studies of
decisorrmaking. In one example, they anayze a potentia repowering project at the
Vernon Hydrodectric plant, and conclude that the project “is economic...but should be

deferred until future capacity and energy values are more certain.” Mass Electric dso
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applies decison tree analysis to a decision about whether and when to retireits Sdem

generating units.

Is the sort of option vaue that you, and Mass Electric, discuss the same as the vaue of
financid options?

No. The concepts are related, but different. In the case of option vaue reflected in
system planning, the concept refers to the vaue of making decisions a different pointsin
time, reflecting the vaue of information and flexibility. Financid options are the right to
buy or sdl something at a particular price a afuture date.  That right can have some

value, and may be traded in a market.

Isit your testimony thet the pricing structure of the Hydro Quebec purchaseisas
volatile asfoss| fud prices or market pricesfor eectricity?

No. | agree with Deehan, Cater, and Amelang that there can be some “risk
reduction” benefit associated with a resource that has afixed price stream — particularly
in the context of a portfolio of resources with other risk characteristics. CVPSraises
some legitimate points about one aspect of resource risk (volatility). The price for the
purchase is partidly fixed, and partially indexed to generd priceinflation. Itis,
therefore, largely independent of fossl fud price fluctuations (dthough inflation may tend
to be correlated with fuel price spikes). Depending upon a Company’ s resource

portfolio, a contract like this can have some risk reduction value.
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CVPS paints to the price fluctuation aspect of risk in rebuttd testimony. Inmy
direct testimony, and here in my surrebuttal testimony, | Smply attempt to complete the
congderation of risk by pointing out that there are aspects of risk that cut the other way.

Specificdly in the case of CVPS s purchase from Hydro Quebec, there are risks
associated with itslarge Sze, with the fixed payments, and with the lack of flexibility.
The commitment to purchase had acost in terms of lost “option value” or increased

exposure to risk.

Isit your testimony that CVPS s andyss of the volatility aspect of risk is reasonable?
Absolutely not. The value of alarge and (mostly) fixed price resource will
depend upon the rest of the Company’ s resource portfolio. Since CVPS does not have
much fossl energy in its mix, the Hydro Quebec contract does not provide
diverdfication or risk-reduction the way thet it would for heavily oil-dependent utilities,

such as Boston Edison or Northeast Utilities prior to divestiture.

The andysis of risk that Deehan, Cater, and Amelang present in rebutta
tesimony is ingppropriate and mideading. They motivate their andyss by sating that
Mr. Chernick and | “have estimated potential |osses associated with the contract but ...
have made no attempt to estimate potentia gains.” (Exhibit Deehan/Cater/Ameang at
2) Thisisamply not correct. My andyssisof actud and expected loses. By

pretending that the purchase is an option that CVPS can decide to take or not on an
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annua bas's, Messrs. Deehan, Cater, and Amelang have devised away to arrive a a
number, but that number hasllittle or nothing to do with the actud contract whichisa

take-or-pay arrangement, not an option.

Mr. Chernick’ s surrebuttal testimony addresses specific problemswith CVPS's

options andysis.

What do you conclude with regard to the risk attributes of the purchase from Hydro
Quebec?
| conclude that the Board was correct in its Order in Docket No. 6107 where

it declined to apply arisk adjustment credit to the Hydro Quebec contract. (at 46)

Does this conclude your testimony?

Yes.




